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(54) [SSWO***] ttft&tHMURT* ^ 7 HRr«BESEH*SB 



(57) [fiffi] (HJFjE*) 




1 

lWlai«««JB3&*b^riW1B*ft& WcK»ttlfc:Rtt 

[flt*9i2] ffiE^ttttltSAJItt, B, Si, Ge, 
W, Nb, Mo, P, V, Sb, Zr, Ti, Zn, P 
b, Zr, Cr, Sn, Ga, Fe, Co&U«*±g& 

KE«^«*S«:»**^. 

MBtftlfl ^ «E«ft S & S £ IK fcR it *tfc# 

(Dit^m * ^irMtsf i <n\\L^mm t , 
mis* i <r>\t%mmfr b&xmummmm t «s»«^ 

[i»**5] miB»ioft-&»Jira. b, si, Ge, 

T a , W, Nb, Al, Mo, P , V, As, Sb, Z 
r, Ti, Zn, P b , Al, Sb, Th, Be, Z 
r, Cd, Sc, La, Y, Pt, Cr, Sn, Ga, 
Cu, In, Th, Rh, Pd, Pb,Mg, Li, Z 
n, Ba, Ca, Sr,Mn, F e , Co, Ni, C 

d, r b te&K^<vfr&l<no%frhm$l£tit-mi <r>it 
*o»{t««:±J*#£ U lfflE»2^ffc^4fcJitt, IfflE 
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t»«* e ] HUE* i <D{£&mm t mum 2 <n\^mm 

<Z>JRff*>frtBi> 0. 5 nm&Uz 5 nmgims^ t 
[1**4(7] MEffifeaJWBOJBWW:, 0. 5nm£L_h3 

miB«ft i i^Jia* b *r imia*«tt* mm t wts*ni 

JS«tt«S:*i-5«-ffcB#Ji £ . 

mtsmit a * m b&xmmmm * n m tusMm 
30 (c mia«-ftB**Ru«miB«-fta *> hM^mm, 

[m*iBi o] wbo*fi]««*frw«--*ip]«-B*sn 

(MrEWUS *JB^fe^TimE*«i**nJIi W:S»«t- 

fxij" tbiX, Cu, Au, Ag, Ru, Ir, Re, R 
h, Pt, Pd, Al, Os&(J { NiOH» / >ft<i; 

*u WEW»«Ji**«i-©±Sl7c*i:tt*ftSS*w 

tftfcc t5««8tt»ft*^. 



3 

MEtfti *»a»fc*TME#«tt + IWJB£ ttK*HHtc 

Rtf-fetl* Cu, Au, Ag, Ru, I r, Re, R 
h, Pt, P d, Al, OsWNiO^OW<i: 

Kit bn/c^ 2 (owutmm t , 

[0 0 0 1 ] 

I*, 4:38 93 tt, «-T-RltJB3ft«R«tbix/t:^e , >'-'V^flt 
[0 0 0 2 ] 

[t£*0&flfl ^t'^/W (Spin-Valve: SV) flg(C 
J: <5 ^^C^^^$t®^: (Giant MagnetoResi stance effe 
ct:GMR) «rfflflt8*^yK(D«Si:J:D, iS 

I*, 2o(DMWl»ril:»ttl ( r^-<^^ 

3k -*ott«ttJB ( reygj fc-siMS r«{b@* 

5£LT&#, 5-#<£>3SH8£ttJB ( r^y-jfj 

(Phys. Rev. B. , Vol.45, 806(1992), J. Appl. Phy 
s. , Vol.69, 4774(1991)##88) 0 

[0 0 0 3 ] ^n^r-, rosvi^i/^:!^^ K 
^(7>^^r-fc, S vK<7)^^&^ffc^£fr±£^i: 
-ft^^:[p]_h^'ti:5, ^^^ra. tf y/^/L'^ (specular 
spin-valve : S P SV) flSI*, 50^t f s/hW 
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4 

(Gbpsi) K±<fcffi»*«*!S«-r L 
[ooo4] spsvii 7 y — SfcSvM* tfv«(cK 

»i5it5tM*)5 (W. F. Egelhof f et al. J. App 
1. Phys. 78(1), 1 July 1995) 0 C*L*"C, SPSV 

[0005] 7 y — ®«i<7>«^s#tJii: ir 7ii- 

JlttttJICCiEttT a , Fe, Ni, AlOSftfcSrSI 
Lfc«ig{Cjov^~C, MR (MagnetoRes i stance : E££C}g; 

«:) f^i^lMS^rpSo ^tr^^-f/u 

*iS (Spin Filter: SF) ^ftofcSV^t), 

[0006] sfi3, 7 y-iiu:se*llS£:«SLfc* 

Bk»S6*3ft*«^*tuTt^. CuiSfiillciO 
[0 0 0 7 ] 

jk^HTa, Fe. Alft^^Sftfttt, 7^7 

RftttCO^kiCO/^^-So NiOl^lOnmiS 
[0 0 0 8] E^S^f^K-Lfc^oT, SVJI^ 

[0 0 0 9 ] £ <b(C, S VR£tMBLfc««^y KSrfl 5 

[ooio] ^7t, is^^ K^jDx-rsxa-c ^ 

M^^l^- J^*tl ^ 1^ fflS t So nttbtt, ^R 
5^ »»**:«aa5-erS*:#fe]HH UJAittTSrffl 
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[0011] £i±.mm Lfcj: 5(c ^ i; -staii 

[0012] *^58RJB0B»{cS<5^T* 
[0013] 

SrttSlftSfiii* jfflE«{bB*M^ffiffi«flsa* 
A»b^TlWBB*«tt*IRIJil:tt:H»«k:RtJ fen, ME 

[ooi4] mte&&M&ie6mmm&fcm$ tiits f 

(spin filter) «5BWt, '< -< T * # -f > h Rff 2:fT 5 

[ooi5] ftifa#Wtt^ 0 H 0 ^ii, b, Si, 

G e , W, Nb, Mo, P, V, Sb, Z r , Ti, Z 
n, Pb, Zr, Cr, Sn, Ga, Fe, C o 

[0016] :nbtt«e»«fit br^tcffl^btu 
SCu (ff) ^tfc® utsm**^*^^*^*— 

[0017] 
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© 

[0018] -*\ 2 

£*-**5fl&fcB*B£* I{^^f^»Sl#i:J^CT 
B£ifflE«fl£e*B£^MfcRtt 6>nfc*«tt*IM 

mizwLttbti. mwMteamm&vmKMita&mxv 
xmumt$&mk\*5LttW\zmvbti. meffiatM 

20 [0019] i:t% t\$, fjtli, Kffc 

[0020] mi <fcft^ftB#*e*B£lRlC 

m&<nm£yoxsbz>m-&\zte^ m^^^—tm cx 

TJiS:R«t5Ci:3&«a* 
j<? [0021] ifc, mu%$ i (Oik&yoJEi*. B, Si, 

G e , T a , W, N b , A 1 , Mo, P, V, As, S 
b, Zr, Ti, Zn, Pb, A 1 , Sb, Th, B 
e, Zr, Cd, Sc, La, Y, Pt, Cr, Sn, 
Ga, Cu, In, Th, Rh, Pd, Pb, Mg, L 
i, Zn, Ba, Ca, Sr,Mn, Fe, Co, N 

i, cd, r b tez>7t&<nft?\\<o o -hfrbmtfLZtitzm 
i<D7t3t<offl£to&±tfjt&b\,* WE* 2 <?>ffrfr»B 

[ 0 0 2 2 ] feHfftfe, JbE^WcSS^Ttt, 

[oo23] £fz, rnb^sst^S^^^^ 

»JBIft«>Jf3R«:}(|fc-#-«B^6>BTL.*5. m 
5<? JRKrfc5ri:3&iBJBM*9, «-¥-S*t»ttoffiT«:« 
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[0024] it, BttStiUiaiRVtt* tt^KAta* 
[0 0 2 5 ] ^^P^com 3 coa^SK^m^T- 

[0 0 2 6] £7t, *«WO«4 waSSCSttS***^ 

Sic, r<Di«*««*«*i-5±*ro*4:tt»ftsa* 

[0 0 2 7 ] mb^^jS^I^T-^fc^T, i«G 

miiBiS tf L< MRSfW W It < 3 
nm£lTXtbZ>Zt&M&^\ £fe£#*L<li2n 
m^m^^S^o £fc — 0. SnrnJ^T^ 

*jWB£ D**«»tt«^*l»«:#/£:i-fc«?>, 0. 5 n 
[0 0 2 8 ] — A\ #3SMco|i 5 <Z>**«ttSb**-7- 
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{SOlCIgtf biX, Cu.Au.Ag.Ru, I r. Re, 
Rh, Pt, Pd, A 1 , OsMNiOH^>^< 

[ 0 0 2 9 ] *38K(^jB6 o««S$t«ill5B^ 

ftUcRitfeix, Cu, Au, Ag, Ru, I r. Re, 
itf Rh, Pt, Pd, Al, OsMNi^)HW< 

3&»b^r*»ia«ft sig<^ rasaUKiKRtf btifci i o 
[0030] _ta$tf>i^-f n<0*«s«»*#*fc:o^T 

[0 0 3 1 ] £7t, ±lB0>««cfcI*3^TWt, ttftBiM 

[0 0 3 2] tt^ixb^sviicio^r, trvJi^s? 

T^mt PtMn, IrMn, NiMn, FeM 
n, RhMn, R uMn/^"OMn|IMMffl^ 

[0 0 3 3 ] *fcnix6i«>B[«»W:»**-T'«, fflSJ'H 
[0034] ±«©«««tt»**^wt, ^ta^#£ 

Itffl^Sli^r^S, M R AM (magnetic r 

andom access memory) t IT^I/ N 5 C t £>c 
[ 0 0 3 5] 

50 [«9l0|gffi£>71£tt] ©IT, Hffit#«too*»B© 



0 

116, S^SWSl 7, MI 2 03ft«i<O*^aJi* 

[oo3 6]^iiiM^tit swim 

T*£>£o 

[0 0 3 7 ] r. <z) J: 5 (c, 7y -JI 1 5 0*«ncRtf h 
n*«^-s*tJB i 7 £^ B H 0 ic<7>m-ftJi ^rtsr^ia 

5££#t-£5o £-rn 

[ 0 0 3 8 ] ^tz. 1 7^7^7r^fc5 

^1^7^77 Xtfflt%mih$Lt C0a«£*7?*>S 

[0 0 3 9 ] r*uc#LT, *jME»ttfcJ:*utf, m^- 
l 7^^ B B B ^om-^S^-r^r.<h^j:i9, ffiifl. 

[0040] ::t\ r^ B e Q @j a^j^js, tem (tr 

ansraission electron microscopy : SliiliMII^iil^&iS) 

mxe a B B er^5^ s c £ ^~r-# s* 

[0 0 4 1] fcStMi, tt^j»[Hl*f««C*5^T^^jx h 
■2) o 

[0 0 4 2 ] «*K*tJi 1 7 ^r^^-r^^® £ Ltl^ 
Lv^GDIS, B > Si, G e , W\ Nb, Mo, P, V, 
Sb,Zr,Ti,Zn, Pb,Zr, Cr.Al, 
Sn, Ga, Fe, %r±M&m. <D<pfrbm\$tlZ>'J?t£ 
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*T-t>, ffftftH-^^ft S i O 2 , W-O, Nb-O, M 
o—O, V — TiO, Cr 2 03, F e 2 O 3 , A 

[0043] nnfcjft* r#«ftj -cfca^ff^w:, ed 

X (Energy Dispersive X-ray spectroscopy) 
So 

[0044] m+Rittm 1 7 cojbKRtf ibtis^ig® 2 
/i^ttSo cnfe^ttwtt, Kfk^n^-r^T a-^A 1 

1 7^biR«« 2 o^o^^cote^^W^^^^^T'^ 

So 

[0 0 4 5 ] *-?-S*tJB 1 7 OMJftttSrMJj*-*- 

j<? Aturtfii^u, r^^v^^r-fey v^^-v^^^-^ 
[0046] C<z>£ # , KfS#;*tcJ;5«»#i*««i 

[0 0 4 7 ] *fctt, ^/^^-Ic^otMtS^i 

[0 0 4 8 ] m^J^m/I 1 7 SRScJetti , *n 

So lOf:^, «^SWi 1 7 5 n mElTtt 

56? [0 0 4 9 ] 75 — S 1 5 ^^-J^tt^I 
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yr> fy^K^S Sfif«*>j6/h$ < ft£n£ 

[0 0 5 0 ] Sfc, ;7y—jll5i2, Co^&, £>£l^ 
[0 0 5 1 ]-^ tf^Jl 1 312, ^0>*l£ia^Lfti^ 

[0052] (jb2o*ms«>»*) »ci-, ^mm<om2 

-r*fr*>, H^u&^sfficoji^ii, ran 
i , Km&'&m 1 2 , tvi 1 3 , ^tt*pfl« i 4 , 
^ y —m i 5 , i^sm/i i6, 1 1 (on^K^m 1 7 , 
I2^^wsi8, M12 0 3ft«^w««cajBsn 

t**Srft6o o£9, £<7>«jStt?J2, 7 y -/IWc 
[0053] ^wr«^rii cco2/icomT-^ 
fc«*K»4WB a. S£3t£ 

[0054] jwtewtcwu 7 y — /i 1 5 tcifii^ 1 
^sats 1 7&, 7 y -m 1 5^bi*^»2 cots^-sM 
■ 18*9 fc*ftL*^5G*oBfcft»fc:J: 0 *fiS"t* 

5c ^CO* Jb 2 (T^^M/I 1 8 12, Hi 

£>«rfK#tJi 1 7 2 0 

[ 0 0 5 5 ] -ft£t>%* ^.tlhM^RMM 17, 1 8<D 

ilc»rtSii5«M2 0W»tLrii, Ta (^v 

a«) 7;Kt^^aa^n5o nn k 

ftSn^-f^T a^A 1 te£<D7t3S Z1Z ft, iE 

r, *»as»tt(c±n«, «®s 2 o icss^m 2 <d^p 
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Tt>, JS 1 0>tt?-KltJi 1 7*»fc*2«>tt*KitJil 8 

Ii7^\ £ 9^ft£jft^1-v^*&^tfa*bT*fc 
6 r/<y r j £ urf^ffl i, li oa^-gwa i 7£>*b 

[0 0 5 6 ] *t)A»Wfcl«:, SlOl^glfll 7 
tf* , B , Si, Ge, T a , W, Nb, Al, Mo, 
P, V, As, Sb, Z r , Ti, Zn, Pb, Al, 
/(? Sb, Th, Be, Zr, Cd, Sc, L a , Y, P 
t , Cr, Sn, Ga, C u , In, Th, Rh, P 
d, Pb, Mg, Li, Zn, Ba, Ca, Sr, M 
n, Fe, Co, Ni, Cd, R b <D$>frb aSJR £ tilt 
mi <D7zm&&ttm&<nM<kmfrht£*) s d>0, 1^2 

m^-RltS l 7 l^^^tt^I l 05c* * *) h**W\z 

[0 0 5 7 ] _biaC07C5^(7)g^lJ(C^t>T[2, 

(c<<ft5 D o£t>, _h5£cD£o< , JR 1 <7>mT-R#tji l 
7&, *0fe«O7c*«>Blftft^J: 5»J«-rn«, 
M^-fxttS l 7 f2Jg 2 o^WJi I8i;ni:^ 

^ ft «9 , i2 om^-^#ts i 8 \*wtm<D$:i&$:m±-r s 

[0 0 5 8] KM 20^: LTI2, Ji^LfcJ: 9^, T 
a ^7^7r^7^^t^^^M^ti^^> r^e/u 
7r^7;u^t^l^Wll 8 <z>±«CiS*«fiR*ix5 

[0 0 5 9] 1 6 l:ft)Jfi^f 1 wa^-SWS 

17 12, 1 1 ^Wlw J: p |:^ a B B f ^ 
#fc*fR»»tt#»fcttS#, ***»««)* 5 

7wr^ftfc5is 

[0 0 6 0] Ml O^^-^^g 1 7 £ ^(O^HlO^m 2 (7) 
TaStt, IfCN i Kft4fc, *>5^ N l2W#iCT a K 
^ ^^-fcNi^ft^), *>Si^W:W#«cA lBfcft*, 

[0 0 6 1 ] ItlbOSMWtS^Si: LTI2, 
9^*^»**^tp»ft«ia^J:orf^fiSti-5*8fe, ^> 
5 tM2Y >T ^ft bfc^^^r^tr tf* *:Ba*fi- ^> - <t J: 

5(? a B s ^co^^^^,r.^^r^^> 0 
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[ o o 6 2 j m^Jx&m 17,18 <nmm* , 

[0 0 6 3] *7t, 7 y —/I 1 5 tf>JRfftt, S^K^tSh 
[0 0 6 4] 7y-|15ll Co^&, 

ttCo^4iNi*4©fii*»r*)ortfiir^, ft 

[0 0 6 5]-^ t^yfl 3|j:, H^Lft^flry-K*t 
-f ^*KM«te«*rcfcoT<>a>*feftif\, v-vir-r^ 

^i^^s^g^tti i 2 <dt\z/<-{ r xmmm t L 

[ 0 0 6 6 ] £l±K93 L/t^#Wc:fc^TJl t^^lt 

[0 0 6 7 ] H3tt, «^KltJi*3JMWfcfc 
y^/^iflc^^rij:, ^116^)±lcf 1(Z)^ 

^js#t/i n,f2 tDm^BLkfm is, S3 o^iw 

■ i9d^<D)ife:a«*tir^5. ::t-, Si^tf 
RMSl 7 £»2<z>«^£*NSi 8 £0>B8«W:B2fc:H 

[0 0 6 8 ] — % 3 Oflr?-K£Ni 1 9 KLO^-CWt, 

[0 0 6 9] m 3 (D^F-JK&fS 1 9*»*t£jh/W-^7C 
Site J: 0J»d£Ufc»*. » 3 <D«HHEJtJi 1 9 Sft^Sc 
seftBMfc* £ ft 13 oiWMi 19^ b§SS 2 
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^^IT, TlOf lMl2 0^|fll7, 18 
[ 0 0 7 0 ] ffi 3 0>«^E*NB 19*»ft £*UC 

fe«»*2 otc^ss6*^«etiittic j ?>-r< ftSo l 

£>U H2^B8UTlWrJeLfc^*^XAi:IB«fc, mi 
XW«2<D*^JRWJB 1 7, 1811 X VMltZtl^-r 

c\z.< < ft£ 0 oi & , m3com^R#tiii 9tt, ^1 
[ 0 0 7 1 ] |3(^PTI1 ^SMilr3iM^ 

^ [0 0 7 2 ] EUiRKLfcJ: 5^, «»l(ati 

[0 0 7 3 ] (13 011^1) 0 4 11 ;£3*ej<7>E£ 
StRi o l <z>_LUm 7/Kt^t^il0 2^ 

ffl^So BiaSttaSJfc^SVtfDMS^W:, 7 y -/goo 
M^vr^^^s swr- ^co^^r^ii i o 3. 

I 0 3^K<tbixSo ^7^1 10 311 ^ett^^? 
6lMiSi*«ttflC3&*bftS 0 

[0 0 7 4 ] Sfetc, •ftfittAXXfSvoHN^ 

II t^ife«t5f^o-wtiio4, i 

10 5, ^^K«f^l0 6«^^iil)c 
40 [0 0 7 5| ::r*, ^-^KIBEil4 5 0 nm^E)l 
OOnmiSr^^ h7y^)Slj:0. 15^b0. 3 

[oo76] (mmm) ejith**w<z>kjsw«-oi/>t 

[ 0 0 7 7 ] *'*s^8Hcj: WJ:9 4M^S 
VKM LrMR4#ttwtfc«SrtTo7to 

[0078] Ta3nm (T±feS) /NiFeCr3n 
m (TJ&S) /PtMnlOnm (K3l«i4S) /Co 
F e 1 . 5 nm (b°^S) /R u 0. 9 n m (t°Vjg) 
5^ /CoFeO. 5nm (f^ig) /Fel^ftl. 5n 
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m («^K*fS) /CoFe2nm (tVi) /Cu 2 
nm (#(MKf£4>mJR) /Co F e 2nm (37 !J — JB) / 
Culnm (i«2»®S> /X («-T-S*fJB) /T^t^y 
y^T)V% -f 1 0 0 n m 

- cos vm^i^T, «>sroMtft*ffiK:J: OBt-ftfta* 

lit, i^WlX^lTiflnm^Fei 
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Sl^ttC r BfrffcttSrflfritU EXAFS (Extended X-r 
ay Absoption Fine Structure) £ 5 £#t4£>(Ofli^i<& 

[0 0 7 9 ] 



X 

^/?lnro) 



3 Femtty) ?e2WD<<*>\?—J**'*y# 



2 Fei 



(270^lOP#MSE£*iR&3a«> 
FeO:Fe203:Fe304 
=0. 5:8. 5:1. 5 
FeO:Fe203:Fe304 
=0. 5:8. 5:1.5 
FeO:Fe203:Fe304 
=0.5:8.5:1.5 
Cr:Cr203=0: 10 
Cr:Cr203=0: 10 



itmmi Femtm smmt 



tfc^CT3 CTWUtVo i*«Mfc 



FeO:Fe203:Fe304 
=5:1:4 
Fe0:Fe203:Fe304 
=0. 5:1. 5:8.5 
Cr:Cr203=0. 5:9. 5 



[0 0 8 0] Sftttltt, &a&8Mt:0»'g\ 10~ 6 T 

o r r tr>it—¥— co#H«^ffo^ 0 j *>>mjft<r>m 

-8\ Ar (TVl^V) discern, 0 2 (B63?) £5 
s c cmlAU^X^tU JPa*«ffitt 5 0 e VT' 

[0 0 8 1 ] 7 ^#^881+13, Ar^rlsccm, 



X1M l 

mkm 2 
■mmm 3 

fcfcttM 1 
tt:»W 2 
tfcS^J 3 



270^, 1005 wr — 

1 6% 

15. 8 % 
15.7 

16. 5 % 
16. 3 % 
1 2% 
1 5% 
13. 5% 



O 2 & 5 s c c m>gA Lt^7X-7ffcLr, gtfc£>b 1 
0-1 5 c m^itBtL7tS*tP36^*ffi^cfcoT«AU 
fc. 

[0 0 8 2 ] -f^-yt-A^/^^ll F e 2 O 3 ^ 
— tfy ^Ar X~*/<y<? Lfc. * fc. 1 s c c mCO^ 

[0 0 8 3 ] rixb^K*f^MR«tt*:fPtf UTtiB*^: 

[0 0 8 4] 

— 270^, 3O0#WK£ 
16. 1 % 
1 6% 
1 6 % 
16. 5 % 
16. 4 % 
1 0% 
1 4% 
1 4% 

[0 0 8 5 ] -;£r, tfcttW 2 <D«flsffl5£*:K3*fc: t r. 
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T a 

T a 

T a 

T a 

T a 

T a 
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[0 0 8 6 ] — *\ j8JUWt?tt:, «EflS«l5£<&tt*, F e 

*>ofc d c r 2 o 3 ttK&atefrTfcsa*, r.co 

* £ < *b r £ a> bt^SWjMi^fflU S ftT^ 6 

urn 
mmm e 
mmm i 
mmm s 
mmm 9 

itl£#<j4 
ifc«« 7 

MKtt 6 

mmm s 
mmm 9 

5 

vc&m 7 
tttstm s 

Jfc«0l 9 

Mfclfc^T 4~5%/h£ < froT*5 9 , ^ftttT a gtffc 
7t#(C, Cul (ift^mfi) ^0#ffi^S63»>:ffl»^*> 
[0 0 9 1 ] EDXf&aot, »t)7^| 

iclMf < «/>in^ c £ tfttin Lfc. ^fttc^f 

W^^t>^C^ < [RliLt^S. Cftli, NiO, A 1 2 
[0 0 9 2 ] £fc, fcfcgE^J 5 *CJ3, gX)^7^77^ 

* km** r ^ r ^ r ^ -r t <o m x*n # *-r 6 fc 
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[0 0 8 7 ] -2t\ K*9^*^BR»*5J:W-f ^-^P 

sftife^ofco MRftttt)6»^W#btit 
Co, Fe, Ni, C r^rt^bltfixS'&^a^^ 
^ARft«lit^TJ;^MR«ttS:^lto rft 
b^5%^TcOS i , Mg, A 1 , BftifSrJDifctO 

[0 0 8 8] #cM, X©irttLtHT«)J:5ft*IS: 

[0 0 8 9] 



<ffc$3 2 n m/N i O 2 n m/T a 3 n m 

2 n m/ A 1 2O3 2 n m/T a 3 n m 
2 n m/N i O 2 n m 
{fcWl 2 n m/A 1 2 O 3 2 n m 
2 n m/ 3 T a 
2 n m 

N i O 2 n m/ T a BKfcft 2 n m/ T a 3 n m 
A 1 2 O 3 2 n m/T a8ft* 2 nm/T a 3 nm 
N i O 2 n m/ T a 8Mfc4fc 2 n m 
A 1 2 O 3 2 n m/ T a BMfc4fe 2 n m 

[0 0 9 0] 

270°C, 30^^^ 
14. 9 % 



1 5% 
15. 1 % 
15. 3 % 
15. 3 % 
1 1 % 
14. 2 % 
1% 
3% 
4% 
8% 



1 1 

1 4 

1 1 

1 4 



4tf 



5<? 



14. 9 % 

15. 3 % 
15. 2% 

9. 8% 
11. 9 % 
1 0% 
1 3% 
10. 1 % 
13.5% 
Ta8ft*#IWaf#7: 

[0 0 9 3] Jfctt0il6 , 8tll #ffil:NiOi»SL 
7t 0 NiOli, 2- 5 nm«a^JBtff^ttft#fcJBHC* 

[0 0 9 4] itgW 7 , 9», g^M^7--;U'Ctt:S 

kfTWttMot^S. ^fttt, it»«7, 9ft)i 

ibnr^5i\ TaoisjdSAi J:H»*i©jB* 
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[ 0 0 9 5 ] Ztlb<Ot£%im<0±X{Z$3\,^X, 2 

<DT ~-^<Dm^t>$f&^*$te&fcteM< , 2-3% 

[0 0 9 6 ] *fc, m^^Sf^(C5%£lTOS i , 
Mg, Al, B^^^^Dx.fct>Ot>S^»^tt^^b 

[0 0 9 7 ] J£*±CD£ 5^, ^£(7^^^=?-^ 

[0098] j^_b, M:»m&&m ioo^^«« 
[0099] *«w«>*aiw«>a*w±is«Kio 

[oioo] §511 :^J; 5ft«5MB*W*R«0>« 

ffl*fc«:iitIB»ffi8«T^^^ 2 0 Ott, ^tr^FVU 

C0^t5 o ISf^nOOIl ISf^^^2 0 
3 13, «Ot^^y>'3 V 1 5 4 (D^rt^lj 

[oioi] * ? 2 o o asmis-r 3 £ , ^ y k 
5 3<z>JK#*Hp)ffi (ab s) ttStfg^-f 

2 0 0 <Dmmfrbffife<D&±A% h^X&gf£tlZ) 0 
[0102] ^X^l/iSa VI 5 4 13 , 0^ JRtt 

7^i5 5^-«(csajiir^5o t?^=.=z—? 
t — a 155 cDte«ci3, y -r^e-^co— ir-fcs^ 
a -One— ^ i 5 6 fl*Rtf btiti^o 7^V^^-Y 

[0103] 7^f 55^, @^ttl 
5 7 co±T 2lBFr^(^ biifca^lftv^-^T y 



(11) 4#P 2002-74627 
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[0104] 116(3, 7^f ax^7-^15 5^b 

»aBr-*$ 0 -rftfcfe, hv^tyyu i 6 

0 13 , ftl x. tfKtt -f ^ 6 # C vffi 3fe Sr 
57^ax^^7-i^l5 1^fl, T*^^— * 
T — J* 1 5 5 (7>— J^{^ VI 5 4tf*«^£ 

[0105] f^^y^a V 1 5 4 05feiS^(3, ^ y K 

i\ t^^y^ayi 5 4 13 ft -S-<D»#3a^isj:tfK^ 
&*>m<OV ~ K«l 6 4 SrfTU r<7>y-K«16 4i: 

hTyty^y i 6 o<z>tffi/^ k-c*>So 

[0 10 6] IIT\ ^^K^7>f^l 5 30lMf^] 

1 (ABS) ^^^vv^-T 2 0 0 (D^mt a>KU-l3, 

13, ^7-f^l5 3^^^^^^^ 2 0 0(7>*ffi^fe3r 

^^ESifcij-^iufc^^r-Si^-rs r#±^ffMj x* 
fcfi<, ^7^^i53i:K7^^ 2 0 0 ^*: 
-err, a r*»jfefTSj t-&>o 

[0107] J^Jb. Afle«S:#H8 Loo, *^^<o^M 
«ilcov^l^Lfc 6 L£>U #38 9! 13, ^ixbtT) 

[0108] «3t«, ^Koa^fitta**^^, s 
j<? 1MB 3 \z.m^ b/t kotcKje^n-r, ^<^>«;i4# 

ztiz&mfaL<ni&Bt - mmtfx^\z±^x. sn^tf 

[0109] &tz, VtfSL^y K«r«fi«:-r«*K*«W-» 
[oiio] K^gKc^trt), ^^co^ 

5(7 tc, K*IS«k«{**»«36>fe8t9^U"5lHBL/L, i^to* 



(12) 
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[0111] 

[0112] £fc, itutf, ^ y 

[0113] *:£>S§lg:£ It, 5 0 G b p s i *>SVMi 
111] *»Mo»l^**»1B^36^S««Stt:»* 

[12] ^mm<o^2(Dmmmm\z.ib^^mf^i§.^:^ 

[(S3] «?-KMJ|<:3J|«jAj:Lfc»«iD*A«rffl9 

[g4] MKolft'sy K<D*«»fffi*rit 

[15] **WJcJ:S««fB»l?*SS«o«»fll«S:W 
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[06] 7^f^i-^7-Al 5 5 J&>b5fc0>B£^-;y 

[»*©R«] 
1 1 Tift® 
1 2 S3£«£ttS 
1 3 t 0 ^® 

i 4 &m&*mm 
io is 7 y —M 

1 6 i^Slg 

17 % \ <Dm^-&tttm 

1 8 SB 2 oom^-^Wii 
1 9 13 01^1^1 

2 0 ftSJI 

15 0 &$tBa&£g& 

15 1 m^^r^ x ? 

15 3 ^$/F^7>f^ 
15 4 f^^Vv'a V 

r# 155 Tfr^^—fT — u* 

15 6 t^^n^f/U^-^ 
15 7 I 



[Hi] 



[12] 



[131 





[04] 



[16 ] 



(13) 4#H2 002-74627 



[H5] 




(51) Int. CI. 7 

H 0 1 L 43/08 



F I 

G 0 1 R 33/06 



(72)^PJ# s « % w 

#«ji|]Kji|«rtT*E/MRlXSBTl 

(72)^PJ# ffl S 

#iSJi|»J»l«rtf*K/Mft*«:Brr i tsss^ 
ttX^MtBHS-fc:'*--* 

(72) n s t>5^ 

#*jnj*jii«rtf#K/MpU[SBri »^ 
ttX«w*H«-fc>'*-rt 



<72>«k# ft is is ^ 

ttxswseiw-fe^^-rt 

F^ — 2G017 AA01 AB05 AB07 AC09 AD 5 5 

AD63 AD65 

5D034 BA03 BA05 BA15 BA17 CA02 

CA06 CA08 DA07 

5E049 AA04 AA07 AA09 ACOO AC05 

BA12 DB12 FC03 GC01 



